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[0011] 

[Embodiment] In the present invention, an opaque film is a film through 
which light does not pass by being absorbed therein or totally reflected 
thereto. A metal film, a black-colored film and the like, for example, can 
be used as the opaque film in the present invention. More concretely, Cr, 
Ni, Al, Ag, Pd and the like can be used for the opaque film. Cr, Ni, Al 
and the like are preferably used for the opaque film. The opaque film 
may be formed on a resonance plane of a nitride semiconductor, or on an 
insulating material film (for example, a reflection mirror as an insulating 
material) which is previously formed. 

[0012] In the present invention, the opaque film is formed on a resonance 
plane of the nitride semiconductor layer, which is a facet other than a port 
from which laser beam is irradiated, that is, a facet other than the facets of 
the active layer. Further, the opaque film may be formed on two or more 
resonance planes, and is preferably formed on at least a resonance plane of 
a direction in which laser beam is emitted. Facets of the resonance plane 

101 other than those of the active layer are, as shown in Figure 1, the facet 

102 of the n-side nitride semiconductor layer (n-side layer) of the n-side 
GaN layer 2 and the n-side clad layer 3 and the like, and the facet 103 of 
the p-side nitride semiconductor layer (p-side layer) of the p-side clad 
layer 5, the p-side contact layer 6 and the like. The opaque film is 
preferably formed on the n-side layer facet 102. Moreover, although the 
opaque film is preferably formed on the n-side layer facet 102 and the 
p-side layer facet 103 for improving the far field pattern, it is not 
necessary to form the opaque film on the p-side layer facet 103 since it is 
difficult to form the opaque film on the p-side layer facet 103 and the 
amount of unnecessary light from the p-side layer facet 103 is neglectable. 



l 



Light which scatters and passes through layers other than the active layer 
so and is emitted from the resonance planes other than the active layer 
facets 104 is mostly emitted from the n-side layer facet 102. Accordingly, 
if the emission of unnecessary light from the n-side layer facet 102 can be' 
prevented, an excellent far field pattern can be obtained, thereby easily 
achieving uniform mode of light. Furthermore, when the opaque film is 
formed on the p-side layer facet 103 in addition to on the n-side layer facet 
102, light can be adjusted better. Moreover, in order to prevent the 
scattering of light, an opaque film can be formed in a portion other than a 
portion from which laser beam is emitted even in a laser element having 
no resonance plane. 
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PROBLEM TO BE SOLVED: To 
make good a far-field pattern of a 
laser beam, by forming a light- 
impermeable film on one of the 
opposed end faces of an active 
layer which are resonance planes, 
other than the end faces of the 
active layer. 

SOLUTION: On a substrate 1, an n- 
layer 201 (n-contact layer, n-clad 
layer etc.), active layer 4, p-layer 
202 (p-contact layer, p-clad layer 
etc.), are laminated, a reflection 
mirror 203 is formed on the entire 
resonance plane formed by the 
cleavage or etching. Further, a light- 
impermeable film 204 adjacent to 
this mirror 203 is formed on the n- 
layer end face and substrate end 
face. At this time, the film 204 is 
not formed on the active layer end 
face 113, and a laser beam amplified 
and induced in the active layer 4 is 
emitted from the end face 1 13. This 
improves a far-field pattern of the 
beam. 
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[0 0 34] (nSjBfe7ft>&&&nM?5 7FJRl 
4) ni^77Kili, 0}*.tfS i£5xi 0 I8 /ciff» 
F-rLfcnaAl,. 2 Ga,. 8 N*><,*9. 2 0*^ 

GaNiO&O. 2 0:t^XFn-AO|iJ9£:£-tS 

%2<mb ifimjiznm^t^w^f-mi. *) & o „ 
ji 1 4ii* + urmtiw>«. xix^ta^wt IX 

1 **tHMSHMNW*. 0* L<{iA 1 GaN^ 
ii:l»^t* i MiL<. 1 OO^y^hn-AfeLh. 2 
jumiaT. $^fcJSF^L<{i5 0 0^-y^XFn-Aia 
±. 1 p. vtiFtX-mk^h Z. b l/Z£ *) BMttv U r 
ffltafcttMSftTS*. Cli0nM^7'yF®14{i# 

[0035] ( n«3by4 Fll 5 ) nWe/T-f F«l 
5tt. TyH-rGaNH* 1 ). 0. l^mcojgg^ 
#t6. ^^>nff3&y^f F*6li. «<41i05by-f Fl 
blXftftL. GaN. I nGaN5r^^$ii-t0^"^* 
SCi:* J SiL<. il^l 0 05f>-^hP-A-5// 
m. $<btCff^L<<i2003ry^hn-A-lAtm 

mi 5 c 6 c t * s . n ffljby-f f 

115. njffl? y y Fll 4 £j@*&7Jf{;:-r£l§£\ j@ 

•y T-x^^HivfSttli 0 *>:*:# < -fi . mfrMb 
■f&W&tzit. m l <r>ww%2 <r>m<ry>t(:< b i>-1j 
liZnWTtfflfyt: F— 7"UTt i^L, *fcTyF-rr 

[0036] («Stt»16) SttJ!l6fcL «itf, S 
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i £8 X 1 0 18 /cnf»T I n 0 . 2 Ga 0 . 8 N X 
O&O. 2 5*y^Xhn-A<7)S|l?£W&#FJl 
i:. S i£8xi 0 18 /ctf K-7*LfcI n,, 05 Ga 

mm t zimizmmtz zbizxo. w&umtt 
t&zm&txwmm (mqw> xmrnz. mmi 
6izti^xu. #fji. mmmitiz^miZF-yL 

Xt&<. ^-ftii^ljtzF-rLXtl:^. %&nm 

*m>it:F-Tt&tmmw{&T-tzmfoizi>&. & 

b . #F/IJ: 0 i> J*y H^-v y 7°x*/i^-#/Jn$ 

mbimm-thteib. mm-mbimmtit. #f 

Jl^JISIi. 1 0 Q*vyx ho-AlTF. u<ti 
7 0*y*O^o-AOT. m&tKH. 5 0*y 
l> o-AjaTtc-f h . BSMJloffS li l 5 0 * ^ 
Xhn-A&T, n&L<itlOO*y?*bu-J>y. 
T, #i#2L<te7 0*y:/Xha-Ajm:-f&. 
[0037] (piffl^-F-yTJll?) PllPf-Y-yTJll 
7fcL *S£Jf 1 6 X 0 i>'<y K3f-v -y rx*;Wf-jW* 

01*1*. MgfclXlO^/cmSK-TUipgi 
Alo.aGaj.vN.tO^O. 09^{f. 200>T^Xh 

**>yTm7£ffl^S£i:#lt?£U^ 

rma. m^fmizm&zti&oT. xmixa. ni 

4>fc»^L<(i5 0 03j-y^xho-AOT. 
L<(i3 0 03t-^xhn-AJaT^Pg-rS. 0. 1 
MmX<om^mmV^.^iti>t. P»SfA"yTJf 17 

m#m&f&%Liz<^frt>T$>h. tti. pfl**y7 

0. l/£mJ:9*#v>f:. ^UTj^ 
i«t*Wr-A \) 7 b fr* p 33** vTMH&hy 

*ii%tmz£ o iwc* %hti^x-h 9 > & h 
(c5 0 0^y/^ho-AOT. $^tcli3 0 0?ry^ 

[0038] pfflHf-VyTJgl 7fctt, LD31FP 

*«SL J W-<-t*fc»t:. A l ^SlritJta^^A l 
GaN*fflV»T»JjW-*ii:*«ff4L<, iAIGaN 

m<mmtm. LDXFHtitmi*t<Kt&. mi 

if . Yffi#0 . 2V±0)A 1 y G a, NT&fUf 5 0 0 
*>jrzha-&J£TUH*tlZbim*L\\ pM 

v rm 1 7<?)f!mcr>Tmimzm%. i o 

[00 39] <P«Bfejr4K*18> p®%#4 F*l 
8tt. ;\> K^f-r yTX;M^-#p{i3f * .yTl 1 7 
J:9<»'hSt\ miif. TyF-TGaN.fcO&O. 



0. ljum^^JlS-^frs. dOpfflJ3by-f KS18 

a. mm 1 6*o3fc^>f mt ixmt. nm&fj 

KJH 5fcHfc<GaN. I nG aNX'fR%ZitXB& 

9&iSMZitimw<v7Tmkixt>fmL % 100 

3f^Xhn-A-5//m. 3 L<li2 0 0* 

y^* ha -A- 1 u mngm-cttM^itl Zbizj: 

*). ntt\^4 mbtxwmth. z<7> P m%# 
a mam g&ypwwim* f-7-lt pmvmwm 
ttxLSkw do P ffli5t^>f mzm&?mb 
-f&z.bi>x$z. mm-mb -t^^zitm 1 mR 
vm2<7)m<ryj?%< b i>--fr\,zpm*im* y-?lx 

iJC>U tt:TyY-7Xi>&\\ 
[0040] (pm?7v HSl 9=gH?f) pfflj^ 
9-y 1 9 it. mtif. Mg£ 1 x 1 0 2 Vcm 3 H— 
rL7tpSAl 0 . 2 Ga 0 . 8 NJ:O=3:O, «itf» 20* 
y^ho-A(7)igJi$riir^lll^»i:. 0J^tfMg 
£ixi02i»/ctf H-TL^pMGaNiO^rO. 2 

o*y?x bu-&(ommtt-?&&2<?>mbiftmiz 
nmztuzMm L mfrt>%&. zvpm? 7 >y 1 9 

Ji. nM77'yVmi4bmt<*vVTfflt&ir>mb 

ixftmt. mz P mmmMmi:&T$-thtiisf>(7)m 
bbxftmi-&. ;opii?7 7 vmi9<Dm-i>mz 

K^L^^, 1 OO^y^Xhn-AfeUi. 2jtzmfei 
Tx Zt>lzVftL<it5 0 0*yrAbu-&W±. 1 

[0041] (pm^y^^bm2o) pm^y^^b 
«2o«. pm?7vbmi9<?)±.iz^ mm. Mgj 

2xio 20 / /cm3K-7°L^paGaNJ: 0=3:0, mi 
if. 1 5 0*y?7.yxi-j±<7mmzmh. ciopffli 

h^20tipMOI ^AljGa,.,.^ (0 
^X, O^Y, X+Y^l ) -C«fi!t-rs;i:#-C#. #4 L 
xj^^J:a(;MgS:F-rL7tGaNtmtf. 
P^®2 1 i:©i#4 LV^-S <y^^«!3&<^^itS. 
^^(cpffllny^^ h/f?)ffit/I£ 5 0 0*^^ hn- 

Zt>izK$L<it3 0 0ityyAbu-WX 
T. ©i»4L<{i2 0 0*y^hn-AOT(Cl^S[ 

t*ifc*«H4U\ mvt^oizwm 
m>n ■ c mvxkhh&pmmLwm&mnfmz 5 

OOXyrAbn-AaTlzmm-tZZbtzX*)^ $4, 

«a. «jE#ffiT-rs. 2^psi*^i^*$^s*s 

[004 2] ^rio, *^-c{i % Pfij3y^^hl20 
^plCM'y F4fr -y rx^;^-*ip^^^ i ^li: 

m2<r>mbt:mmi. ^1+^2+^1+^2+- • • 

b^oXd izmm LXUZ. milzrty H^r-v <y 7x* 
;P^f-#/h$ t ^o^*«liai-r«» J: o iz-fh b. pm. 
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[004 3] S3^-r<t3tCpm®2 It. n 
112 3 fcOHMKli L3tSflSIIMN>*MW)«Sfc: S i 

*l£ P ;\*-yK€«S2 2, &t/nm«i2 3k£i£§*ifcn 
H®EI2 4* t ^fi!tSnS. Z.0)p*v h*«&2 2<i 

-^nA- 7 FV&2 4iinm®2 3<9i"l#*i£R&jl;-f 

[0044] mh^m^mm^a. mm.& 

^{±. pftg??? FJI19«>£&Lfi£. jBt£HSBi£3r 

[ 0 0 4 5 ] 3^tdl^)lkoa^^mMR7-Cii 

pMA l Y Ga,- Y N£-i5tfpffiJ?7-y FJf 1 9(CttL 

pHa^^h^OfcbT, ZcoimZ 5 0 0* 

Iffla y * ? M 2 0 ^ 'J 7«£j&^< =5: 0 p«® k 
m L V $ y ? *#4>*lT . #F«> L S V 
«E£ffi<-r&<rk#?££. nffljny^^h 

■tia*s**iirt:. m2<w<y7Tmi 1 2£«§;ct 

V^<0-Cs fS2tf)A.y:7rJIl 1 2^±{C^§*Sg 

X'%&. #4L<I4. 9t20>rfv7TMl 1 24>±fcl£ 

fi!Jiffi#<£< =5:0 . t> VHME • L# vHmKoft" 

[0046] fra. *«BBJBWLDfHFTI4 InGa 
NOi 3=Sr. 4*fir< k M y^ASr^ttffiftSMmi* 
fc«SttJBl6tHi««^fc:li. In x Ga,. x Nfc,A 

Ti&ft $ £ i k #T*£ 6 . $ fc I n G a Nttt&AO 
tt»Mfi0>A 1 G a N(D£ o =5: A 1 &*OflftHMftMte 
fctt*T*4>*»WC. I nGaN£iS1£lk-rSk. 
««Lfc#WI3l«i£fMc? 9 -y ?*<A0£< 
^CioT. LD*TO*Mirfc*<"r4;:i:a«T* 



[0047] *mtimmx o fc*F#F»a*ir** 

Sttl 1 6 Sr#tS^^;^rn|gjiO^«cS^^ 
*£>iSft® 1 6 fc»LT , mm 1 6 J: 0 fcAy H 

%¥&fla 0=5:1. pffl^yTJI 17. #£L<liAl 
t^trSMKIM^flc J: 0=5:6 pW*v v7m 1 7 £^ 

if. **>p#*+ vrii 7 j: o t$gtt»&»s>wifcffl 

■ic, p(SI*-v yrm 1 7«t 0 1 a> H^-v -y7*x^;l/ 

^-3&»^s^piwiMr-f H«i8fcwt» -e^Pfflibby 

4 KJf 1 8 J: 0 i«tt«4»6«fLfcfflaifc. pfflBkM 
FJB 1 8 J: 0 t**y K** 77^1 v^SHtUHNI*. 

*f^L<(±A i z$tsm{twm&$istsmte=Fffim 

ITT* pffll^ 5 «y K* 1 9 kt^»t*4 L 

V\ L*»t pffl^r-v 771 1 7<0A'i/H^ 77x^ 

icOpfflO^f^-yTH 7mihSil-CKt2 s ft'o 
«WvStt^^*-^'-^n-L=5:V^AC «=f 
^'J-^«^^=5:<=5:S. 
[0048] ^^^OBRB^aiBBMWfMf^-C 

tmmmxiinmnm&Fmtemm 1 6*»4>Ton 

IIWISIIHI^WMHWI < nMlfflS) fc^«fir< i: 1 1 JW 
LTV^Iltf J*< , *fc pfi«filfrFJIfc«SttJ| 1 6frfe 
±<0 P aaft»¥«fMffi« (piMI) fc:^=5:< k t 

«=5rv\ fit. fflffiiHfffP«iP«IWc»Rr*«^ii 

*+»7mti&>mbLX0>pm?5v\ t mi9&m 

L . n HBKc^-f h Or£& 2 3 m L^mSta 
ASkLT<=0nny^^M12. *fcli#*Urme. 
aftk LX<?>nM7 7 y HJi 1 4 fc LT Jftfi"T4i k^ 

[0049] ojb<o j: o (=flh£$ nfzmmm 2 

!}&^#«cSTOi. #«3WttftS*i«ft» *S£3-£=5: 

Hi 7 0 0 •CTT-- U y^Srff d i k tf#4 L < . £ 
tilcioT. P^ft«MIHmraSW^>«-JB=£$^(cffi 
=ffiR<fcf&ik* f r**«)'C, C*UCJ:->T, 
#vHWE=fefi<-r4ik3& f ^S&. 
[0050] iWoMififlslftli 
pMa^^hJil 2C0^®ICN i kAu«fc 0^Sp€ 
fl§2 1#*NMTtft^j3c§*V ^<7)pmffi21fc*t 
LTfcfe«S*:nM3y^^hJi=fc8a}S*X, *^)n 

m?y-?9 hmmm^im^miz nnm2 3 ?:^ftr 

MfflO^t^^^ n mm 2 3 *Rft*ffiffi2 » tzim 

m&m< i-hix-itrnzum-hi. 
[ 0 0 5 1 1 *mmmx&. v 
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[00 5 23 Z<?>£olZ. *HSfi^fllt^V^, 
Hi, *S^£&^£nS®i£X<3:pM&$fcJE&£3 

[0053] 

tmmm i ] titm* i «h 3 t^tm^ 

fWSft*. ±i\ -T7T4T (C®) J: 1 
0 2r&f&3$5rt£-fe y h U L 
*»**tft* t ^>. S&OiSJ&S: 1 0 5 

5 1 0XI*"CTW\ rXf^Joj*, KPMfXfcT 
y^E-T (NH 3 ) iTMG (Mi-Xf'A'/rU^A) i: 
£fflv\ »RlO±fcGaNJ:0 ! Sr*^y7rJIl lfc 
ft2 0 0*y7A ha-A£>B&rej&i$-£&. 
[0054] *y 7rill TMG^Mft 

SU»&1050T:*T±#Stf*. 105(TCtc£ 
->tzt>. HKWBtf^fcTMG, ry^-T^XSrffi 
V\ ^-rUraKl xi 0 18 /c#7^H-rGaNJ; 
9fr*»2W<y7rJil 1 2&5jumalPra£JE3 
it&. &2<0rtv7rmi 1 2<il ^AljGa,.,., 

n (o^x. o^y, x+y^i ) -c^wres. -eofi 

b»ttt4v>4«, tf 4 L< tiry F-TT 
Al (Yffi)#0. lJjITWAliGa^jN. *t«F* 
L<«ryh'-7-c0GaNi:-rS o »vc, 105 0^ 
TTMG, T^t-T, ^RdHMyAfcS/^^X (S i 
H 4 ) fcjflv\ S i £ 1 X 1 0 19 /cm3 F-7"Lfcn3!G 
aNi 9&l> nffljay*? Ml 22: 1 jttmOBWCJft 

[0055] <wc. a^Jrsoo-ctctr. KPMrxfc 

TMG, TMI (h^fM^W) , TV^— 

r. *m>tfAizi/7>#Ami<\ sis-sxio 18 

/ctf F-7* Lfc I n 0 . i G a 0 . 9 N J: 9 $r* ? 5 y ?B6 
jtll 3 5 0 Q*>yx h 0-AOiMrC«*$* 
*. 

[00 5 63 *LT. SBKfclOSOTJfcLT. TMA 

(hy^f-^r/ws-^A) . tmg. ry*-r, ^ 

5y#*£fflV\ Si£5xl0 18 /cm3F--7*U:n 
fiAl,.,Ga,.,NJ:9 j ar&)lllOl*20*y^h 
Q-A*>iWci**3tf» «wc. TMA, S^ffcih 
ft. 7yF-7*GaNJ:9&£3l2<DJI£2 05ry:/X 



«ll00EBi»)aU ISRV0. 4*tm«>iBfe?J|J: 

[0 0 57] «WC % 1 OSOTTCTfK-rGaNJ: 
nKl3t^-f KJB 1 5 £ 0 . 1 ju mtf)JSJf -C»fcfl$ 
TMG« TMI. 73^-7, ss5>#X 

m^xmmi 6£jfcn$-£s. shsbi 6«iag£ 

80 0Ttt:fiM*L?. i-fSitSxlO'VcrfTH 
-7Lfc I n 0 . 2 Ga 0 . 8 N<J: 9&S#FJf£2 5*y^ 
*bo-A«)lRI*-Cl£Jt3-£*. KfcTM I O^E/I/Jt* 

aft$**«*-cH-airc. s i isx 1 o i8 /ctf 

H-rLfcl n 0 .oiGao.99Nj:0**PWMi*5 0* 

hv-^&n&mwmm. (mqw> ovsttm 6* 
10 0 5 8] aft& i o 5 ox:n±w\ *m/r^ 

CTMG. TMA. r^t-T, ffiWACCpjM 

g (^^o^y^>?x^v^^»>A) £JHv\ vStt 
if J: 0 t> H4f r >x Tx^n^F-aWtS < , M g * 1 
x 1 o«/crf H-rLfcpfiA 1 0 . 3 Ga 0 . 7 NJ: 0=5: 
ftpWfrvrJil 7* 300^y^Xhn-^M)¥ 
TJ«*S*6'. M^X. 1 0 5 0XTC, "/? 

x*^3p-*«p«** -y tji 1 7 i o Mn$ v\ ry H 

-TGaNiO^Spffll^^ KJI18&0. ljumCO 

[0059] «lf^T» TMG, TMA, T^t-T, C 
PjMg^fK lOSOTTCMgfclXlON/ctf F 
-rt^pSAl 0 . 2 Ga 0 . 8 Nj:0^Smi^S-2O 
^-y^X F O-AOWrOSftS*, WL^XTMAff)* 
£jh«>. M g 1 1 X 1 0"/«rf H-rLfcpIGaN 
J: 0 Kh'&Km* 2 0 ho-A»]Wrc«S 
S**. *LTi««M^t*h.«ilOOS»0jBU 
ttRVO. 4/zmOj@te?«J:9&Spffl!!?7'/FJll 
98rJtt<W4. 1050t;-C. P«^5<yH* 

190±(C. Mg£2Xl0 2 o/cm3K-7-W:pSG 
aNiO^Splfflay^^h® 2 05:1 5 0*^Xh 

[0060] jBK*Sa*trF*f . ? 

ffi^a»>t>. v^-'^Rimmizti^x. 700 
x;-cr--y^*frv\ pMiS:$4>(ci£Sfii^-r 

Il3(c^«l:9t^ RIEHMtcJ:Oii±l^Pi!l 
3^^M20L pfflJ^7-yH119fc?:X-y^-y 
^LT. 4jumWXh7-f7liS-W-r-S>y -yyMit 

[0061 ] <xcy y>OTfc:*ex^fc«i«L, mi\z 

IX. n«3y^^Ml20«iB*«ajS*ft. 

[ 0 0 6 2 ] <5:(3pffi!l3y^^ hM2 b547\) 
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•y : JmmW<Mffl3M£N ifcAuiO&Spm^l 
mfcth. TifcAl i9&3>nm&23£* 
?W)n%iV5? Ml 2tf>J5{2 , £ffifc^»j£'f 

[0063] WZ^ m3lZ*t£olZpm&2lk. n 
mfii2 3k«3&fflLfcgft^^ffrJf^ffi£S i 

LTpm®2 1 i:HWtSiLfcpA-7 F««S2 2 . 
RtfnA-.yF«8i2 4£$j£-r6. JJLLfl) J: 3 l/C » 

fCV^^ffiOO-t^r-fTSKlSr^-yey^L. 
5 Ojumfc-fS. 

[0064] g«33T®f£. ffigffifflJfc* ? 94 7* LT * 
g»i«£f£i3-f£ . 0 2 <9 J: a fcitgffi^tc S i 

o 2 mmmti. 45) *:Tio 2 (®mwt2. 5 
8 ) x *)%hwmm® (mm) *m 0 .109 

XhT*^x?£LT02<9J:3fc:n{|!W3g® <*^4 F 
Jl£& < ) RVmmmizx; w ? y y *Orc c r i 0 
Sl^jSftJgSrigig 5 0 0 At««L« *WkWJX F 

?tRBU ztiztwmmzvJ^-xyTj y?L 

^I4 0 0nm. L&V>£«SiEftK2. 9 k A/cm*. 
\s~?M)A7tty htf 1 Ot» 0 » FT**tt 

[00653 mmm2i mmmuz&^x. »2«/t 

12J:Si5:lxl0 1 9 /cm3 F-T LitnlGaNl. 
-r?2*tmjSfi§*. n«?5vFJ114£Si£lx 
1 0 1 Vein 3 F-r Lfc nlA 1 0 . 2 Ga„; 8 N4L-T 
0. 4/zmj£g$-l*\ pH?9vF«19*Ms*1x 
1 O^/m 3 H-rLfcpfiA 1 o. 2 Ga 0 . 8 Nm-T'O . 
4jumdaMHI\ 3&tep«3y*?M2 0£Mg* 
2X 1 0 2 0 /ctf F-7 pg!GaN£300 
Fo-AjSfiS-fr&flWiHitM 1 fc H«fc LT 

aafcUV^T. ifcg400niru L EMOTES 
ftft3. 2 k A/cm*. b#VMI€JE4. 6 VT\ 7r 
-7 4 -^FA'?-y{iW— f %<7)X -y F# 1 o-Cfc 
0 . FTfcJIfittjWIilPCa -5 tz . 

[0066] [iut0i3] mmuz&^x. -^mm 

£N i *»4»**HJS3 5 0 krtRl-thftoiS&m 1 k 



natt lx is-*m=f-z®iz. mmm 1 k mmzu— r 
%ms*ttztz\b. nmzam:7T-7 

[oo6 7] immm^msmnz^x. 

* a i frt&hmi o o o kmt?&mm&mi 

y%mzitizhz*>. mmz&#%7 r-7 4 fa 

[0068] imm5]mmnzi5^x^mm 
nmn ookt-tim&mmi tmmzixu- 
mmm 1 mmizu-^frnztttz 
nmzmts:7 r-7 4 -iv w-ynmiti 

[oo69] LimmiimMmitzs^x. mmn 

Ji±h*-AOX «y ;K F <0T^1^R<0'5-Ofl&<0/Js$ V 
•y^F^£^*L. ^14«ffi®tWA^^5r^&lt$ 

[0070] 
[0®<O©#^iiBB] 

[02] *jrafc«&-ll«0l»^** : J«Bt^R8« 

h. 

[03] *mizm<^mmmx-$>&&m®iztti 
mmzmrn ttzmm^m^mmiwmxh 
*. 

[1^oiKB83 
1 
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